A 50-year-old womanis presented here with natural killer (NK) cell type lymphoproliferative disorder of granular lymphocytes. She was admitted to the hospital because ofdyspnea on exertion. Chest X-ray revealed bilateral reticular shadows. Open lung biopsy demonstrated usual interstitial pneumonia (UIP). Her white blood cell count was 3,900/mm3, of which 55% was large granular lymphocytes (LGLs). The LGLswere CD3"CD16+CD56+, and the clonality of them was not confirmed. Despite steroid therapy, she died from exacerbation of UIP complicated with opportunistic infection. The patient, her father and son had pancytopenia. Congenital immunological abnormality might cause both large granular lymphocytosis and UIP. (Internal Medicine 35: 331-336, 1996) 
Introduction
Large granular lymphocytes (LGLs) are morphologically recognizable by the presence of azurophilic granules in the cytoplasm.
LGLscomprise 2% to 3% of peripheral white blood cells in normal adults. Immunophenotypically, LGLsare divided into two lineages; CD3-positive (CD3+) T-cells and CD3-negative (CD3~) cells. CD3"
LGLs are natural killer (NK) cells and are mostly positive for CD56. It is sometimes difficult to distinguish clonal proliferation from reactive expansion, especially in the case of NKcells for absence of rearrangement of T-cell receptor gene.
Here, we report a case of NKcell type lymphoproliferative disorder of granular lymphocytes with neutropenia, anemia and thrombocytopenia. Our case was unique because it was manifested with interstitial pneumonia, and the patient's father and son were also pointed out to have pancytopenia.
Case Report A50-year-old Japanese womanwas admitted to our hospital on May 18, 1994, complaining of low grade fever, cough and dyspnea on exertion (Hugh-Jones III) worsening progressively in a few months. She had been pointed out to have normocytic anemia for 2 years prior to admission without treatment. The patient was a non-smokerand had no episodes of exposure to dust or fumes. She had no previous respiratory or hematologic symptomsand no abnormality was shownin the last chest X-ray taken 4 years ago. She had no congenital abnormalities or no mental retardation. The patient had a history of one gravidity and one parturition. On admission, physical examinations showedheight of 155 cm, body weight 33 kg, blood pressure 90/60 mmHg, and body temperature 37.2°C. Fine crackles were heard over bilateral chest. There was no lymphadenopathy or hepatosplenomegaly and no evidence of clubbed fingers. Her teeth were almost all extracted for caries. No hematuria was seen. A complete blood cell count showed pancytopenia as follows; leukocyte count of 3,900/mm3 (2% bands, 30% neutrophils, 58% lymphocytes, 2% monocytes and 7% eosinophils), red blood cell 221xlO4/ mm3, hemoglobin 7.6 g/dl andplatelet 7.Ox104/mm3. Review of her peripheral smear was notable in that 94%of the lymphocytes were large lymphocytes with abundant cytoplasm and sparse intracytoplasmic granules (Fig. 1) . Bone marrow aspirate was normocellular with adequate megakaryocytes. The complete differential count was as follows: 45% myeloid series, 25% Figure 1 . Large granular lymphocytes (LGLs) seen in a peripheral blood smear.
LGLhad sparse intracytoplasmic granules (May-Griinwald-Giemsa stain, xl,000). Antibody titers to Epstein Barr virus (EBV) were as follows; viral capsid antigen (VCA)-IgG x640, VCA-IgM < xlO, VCAIgA < xlO, and EBVnuclear antigen < xlO.
The immunophenotypic analysis of peripheral blood was suggestive of an abnormal NKcell proliferation; positive for CD16 and CD56, and negative for CD3 (Table 1) . NK and lymphokine-activated killer (LAK) cell lytic activities of her peripheral mononuclear cells (PMCs) to K-562 and Daudi cells were measured with 51Cr release assay. LAKactivity was determined after co-culture with interleukin-2 ( 1 00 U/ml) for 3 days. NK and LAK activities were diminished (Table 2 ).
Electron microscopic examination of her peripheral
LGLs showed oval nuclei. In abundant cytoplasm, both scarce matrix granules (SMGs) and parallel tubular arrays (PTAs) were observed ( Fig. 2 (Fig. 3) . Therefore, we speculated that the LGLs (NK cells) were not clonal expanding.
NKLymphocytosis with UIP positive control (NC37 cell), P: patient (Analyzed at Mitsubishi-Kagaku-BCL Co., Tokyo). Pulmonary function test showed restrictive ventilatory disorder and impairment of diffusing capacity; VC1 , 150 ml (%VC 44%), FEVL0 1,150 ml, FEVL0% 98.3% and DLco 4.25 ml/ min/mmHg(%DLco 32%). On room air, arterial blood gas analysis revealed pH 7.43, PaO2 59 Torr and PaCO2 38 Torr. The chest X-ray showed bilateral nodular shadows and hilar lymphadenopathy (Fig. 4) . Chest computed tomograph demonstrated bilateral diffuse interstitial shadows (Fig. 5) . Honeycomb formation was not obvious.
On July 6, open lung biopsy was performed to inspect the pulmonary involvement of LGLs, and to devise a therapeutic plan. No pleural effusion and no pleural adhesion was seen in the right thorax. Specimens were taken from S4. Pathological findings showed inflammatory cells infiltrating to the highly edematous alveolar wall with epithelial metaplasia (Fig. 6 ). Despite mild fibrotic change, normal appearing lung tissues were seldom seen. Hyaline membraneformation, granulations, or evidence of viral infection was not observed. Noinfiltrations of LGLswere detected in the imprint smear of the biopsied tissue with May-Griinwald-Giemsa staining. By an immunohistological method, infiltrating mononuclear cells to the alveolar wall were defined as negative for CD16. Depositions ofIgG, IgA, IgM to the alveolar wall were not detected by immunofluorescence. These findings support the diagnosis of usual interstitial pneumonia (UIP) and deny the infiltration of LGLs to the lung.
There was no consanguineous marriage in the patient's family (Fig. 7) . Although her mother was healthy without hematologic disorder, her father died from pancytopenia 22 years earlier in other hospital (no detailed history was available). The present case had a brother and three sisters; her brother and one sister had died in their childhood. Another sister was alive without hematologic abnormalities and had underwent gastric cancer operation. The other sister was healthy but her peripheral blood smear showed that 1 1 % of her white blood cells were LGLs (white blood cell count was 4,500/mm3), without pancytopenia. The present case's son had congenital hypospadias and dextrocardia. He was also pointed out to have pancytopenia (white blood cell count was 3,100/mm3, red blood cell 241xlO4/mm3, platelet 5.0xl04/mm3) when he was 1 2-year-old. Although the relationship between large granular lymphocytosis and UIP is not clear, we administered steroid therapy with prednisolone at 30 mg/day to relieve her respiratory symptoms. The treatment was successful in the first four months with improved lung shadows; we could reduce the drug to 12.5 mg/ day. During the treatment, large granular lymphocytosis did not change but anemia and thrombocytopenia improved gradually. In the end of December 1994, she suddenly became febrile and complained of dyspnea. Chest X-ray revealed acute exacerbation of interstitial pneumonia. Serum LDHlevel was raised to 1,343 mg/dl. Although we immediately began steroid pulse therapy with methylprednisolone, the response was poor. After the pulse therapy, the percentage of large granular lymphocytes decreased to 15% of white blood cells (white blood cell count was 5,600/mm3). Succeeding administrations of antibiotics including pentamidine isetionate, and human immunoglobulin were not effective and she died from respiratory failure on January 1 1, 1995. Autopsy revealed highly collapsed alveoli and fibrous thickening of alveolar wall with focal hemorrhage. Systemic infection of both cytomegalovirus and Pneumocystis carinii was also observed. Focal diffuse alveolar damagewith hyaline membranewas noticed. Infiltration of LGLsto the organs was not confirmed. Except for serous-cystfibroma of the left ovary, no malignancy or no organ deformity was seen. LGLleukemia (2), granular lymphocyte proliferative disorder (3), Tylymphocytosis (4) or T-cell chronic lymphocytic leukemia (5) .
LGLcan be divided immunophenotypically into two subsets; CD3+and CD3" cells (6) . CD3~LGLsare mostly natural killer (NK) cells, and they are usually positive for CD16. In our patient's blood smear, we ultrastructurally observed both scarce matrix granules (SMGs) and parallel tubular arrays (PTAs) . The most prominent structures of LGLfrom normal subjects are electron dense granules (EDGs), and SMGscould be precursors or derivatives ofEDGs (7) . The low NK and LAK activities of the present case might be related to an abnormality or immaturity of the granule structure (8). While the functions of PTAs have not been clear, in CD3+CD8+LDGL, PTAs are reported to be observed more frequently than SMGs (7). It is sometimes difficult to distinguish whether the LDGL represents a reactive expansion or a neoplastic disease (6) . In the case ofCD3+ LDGL,T-cell receptor (TCR) gene rearrangement studies can be used to assess clonality and TCR rearrangements are confirmed in most patients (9). On the other hand, CD3~LDGLlacks such a clonal marker; cytogenetic study ( 10) or DNAanalysis which demonstrate clonal integration of EBVgene (1 1, 12) , are utilized to determine clonality.
In female CD3" LDGLpatients, X-chromosome linked markers [e.g., restriction fragment length polymorphism (RFLP) at the phosphoglycerate kinase loci on X chromosome] are also used to study clonality (13). Uniformity of the ultrastruetural granule morphology amongcells from individual patients may imply clonal expansion (7) . Atpresent, most CD3~LDGLcases are regarded as reactive and chronic disorders (13). In the current case, we could not perform RFLPanalysis so we were not convinced of reactive proliferation of the
LGLs. Yet clonal integration of EBVDNAwas not proved, and cytogenetic analysis of PMCsand bone marrowcells without interleukin-2 (IL-2) stimulation showed only a normal karyotype. These findings may support a reactive condition of LGLs. The case was also lacking malignant behavior such as infiltration to the central nervous system (14) or the lung (15). However, when our patient's PMCswere co-cultured with IL-2, monosomyX or trisomy X were seen in 4 of 20 metaphases. It was not clear whether this observation was evidence of co-existent abnormal clones, or resulted from an artifact. There are reports ofchromosomal abnormalities proven by co-culturing LGLs with IL-2 (10). The possibility of polyclonal expansion prior to clonal proliferation still remains, though the progression has not been documented yet (6) . Unique chromosomal change has not been identified in LDGL.Reactive LGLproliferation was reported in cases of tuberculosis (1 6) , rheumatoid arthritis (17), cytomegalovirus infection ( 1 8) and leukemia/lymphoma ( 1 9). The present patient might be the first case of reactive large granular lymphocytosis associated with UIP. As previously reported (20) , an increased immunoglobulin production and a tendency to develop autoantibodies are often seen in chronic LDGL.We assume that familial pancytopenia, increased numbers of LGLsin the siblings and UIP in the denoted case are all the result of underlying genetic abnormal
Internal Medicine Vol. 35, No. 4 (April 1996) immunoregulatory functions, especially the impaired regulations ofimmunoglobulins. From this point of view, the polyclonal hypergammaglobulinemia, production of platelet-associated IgG in our patient, and her son's IgA nephropathy could be interpreted. NKcells are knownto regulate immunoglobulin production in normal adults, and NKcells from immunodeficient patients lack the regulatory activity (21). Impaired NKand LAKactivities must be related to polyclonal hypergammaglobulinemia. However,the cause of numerous and functional disorders of the NKcells is unknown. To the best of our knowledge, only one familial occurrence (two siblings and their father) ofLDGL (possessing both CD3+ and CD1 6+ phenotype) has ever reported (22). The authors proposed hypotheses of an inherited abnormality and vertical retrovirus infection.
A unique case of LDGLwith UIP was described. As the pathogenesis could not be precisely clarified, we shall continue to observe and further investigate the siblings and the son of this case.
